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ABSTRACT 

Antiretroviral therapy (ART) has significantly enhanced the quality of life for individuals 

living with HIV on a global scale. In order to effectively manage HIV, optimal adherence to 

ART is of utmost importance, particularly with the enhanced accessibility to treatment. 

Inadequate adherence to ART has the potential to foster drug resistance, consequently leading 

to escalated costs for both individuals and national ART programmes, as patients necessitate a 

switch to more costly second- and third-line antiretroviral (ARV) regimens. The outbreak of 

the coronavirus disease-19 (COVID-19) and the subsequent implementation of national 

restrictions in Zambia disrupted the provision of HIV services, thereby exacerbating the 

challenge of adhering to ART for individuals living with HIV. 

A quantitative, cross-sectional study was undertaken to ascertain the factors associated with 

adherence to ART among patients receiving care at a primary health care facility in 

Livingstone, Zambia. Data routinely collected from all patients on ART at this primary care 

health facility in Livingstone District, spanning from February 2020 to August 2022, were 

extracted from the electronic medical records. These data were then subjected to bivariate and 

multivariate regression analyses employing the Statistical Package for the Social Sciences 

(SPSS) version 28. 

In this study, viral suppression was 92.9% (completely suppressed) and 7.1% (unsuppressed) 

respectively. The findings of the study indicate that being female (AOR = 1.41; 95% CI: 1.02–

1.96), having more than five years of experience with ART (AOR = 10.12; 95% CI: 5.41–

18.91), and having baseline and latest CD4 counts above 350 cells/mm3 (AOR = 6.85; 95% CI: 

3.84–12.20; AOR = 2.02; 95% CI: 1.18–3.47) were significant predictors of higher viral 

suppression. Conversely, the odds of viral suppression were significantly lower for the adult 

HIV population currently on the second-line regimen (AOR = 0.21; 95% CI: 0.12–0.38), those 

who were not switched to a more efficacious ARV regimen (AOR = 0.17; 95% CI: 0.11–0.26), 

those who were never initiated on TB prophylaxis (AOR = 0.36; 95% CI: 0.26–0.51), those 

who were not optimally adherent to ART in the last three days (AOR = 0.23; 95% CI: 0.15–

0.36), and those who were not retained in care (AOR = 0.18; 95% CI: 0.13–0.25). 

As of August 2022, the overall retention in care in this study was 87.1% (retained) and 12.9% 

(not retained) respectively as of August 2022. Regarding retention in care, the odds were higher 

for the adult HIV population with more than five years of experience with ART (AOR = 8.78; 
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95% CI: 4.94–15.62). Conversely, the odds of retention in care were lower for the adult HIV 

population who were not switched to a more efficacious regimen (AOR = 0.20; 95% CI: 0.14–

0.29), those who were never initiated on TB prophylaxis (AOR = 0.31; 95% CI: 0.24–0.40), 

those who were not optimally adherent to ART in the last 3 days (AOR = 0.16; 95% CI: 0.12–

0.23), and those who were not virally suppressed (AOR = 0.18; 95% CI: 0.13–0.25). 

Tailored interventions are necessary to improve viral suppression rates especially for males, 

and address risk factors such as late presentation with HIV, poor adherence and retention in 

care. Further, health services factors should be addressed to improve quality of care to HIV 

patients, with particular emphasis on timely switching to more efficacious ART regimens. 

Keywords: HIV, Adherence, retention in care, antiretroviral therapy, COVID-19, adults, viral 

suppression, AIDS, Zambia 
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CHAPTER 1: INTRODUCTION 
   

1.1 BACKGROUND 

The outbreak of SARS-CoV-2 (COVID-19) was declared a global health emergency by the 

World Health Organization (WHO) in March 2020 (Cucinotta & Vanelli, 2020). The COVID-

19 pandemic has had a significant impact on public health, the economy, and social well-being 

worldwide (WHO, 2020). At the individual level, COVID-19 has had a profound effect on the 

physical and mental health of individuals, while at the community level, it has resulted in 

widespread disruption of social and economic systems (Chenneville et al., 2020; WHO, 2020). 

Furthermore, COVID-19 has caused severe disruptions in health services due to the 

overwhelming number of cases, which strained health care systems, and the response measures 

implemented to address the pandemic, which impacted routine service delivery (Hogan et al., 

2020). 

 

According to WHO (2020), the increased mortality affecting the AIDS response in sub-Saharan 

Africa due to COVID-19 can be attributed not only to the response measures but also to reduced 

quality of clinical care caused by strained health care facilities, regime change, and streamlined 

adherence counselling. In low- and middle-income countries such as Zambia, the primary 

concern is the impact of the pandemic on pre-established public health priorities, namely HIV, 

tuberculosis (TB), and malaria (Hogan et al., 2020). When the first COVID-19 case was 

reported in Zambia on March 18, 2020, the Zambian government implemented mitigation 

measures, including the use of masks, school closures, restrictions on public gatherings, and 

limitations on access to hospitals and health centres, in order to curb the spread of the virus 

(Phiri et al., 2022).  

 

1.1.1 Magnitude of the HIV pandemic 

Globally, approximately 38.4 million individuals were living with HIV (WHO, 2022). By the 

end of 2021, there were a total of 1.5 million new infections reported, with 28.2 million 

individuals accessing antiretroviral therapy (UNAIDS, 2020). Sub-Saharan Africa is home to 

two-thirds of the global population living with HIV (PLHIV). In 2021, the region accounted 

for a total of 25.6 million PLHIV (WHO, 2022). At the end of 2021, approximately 75% of 

people living with HIV globally were receiving antiretroviral therapy, a significant increase 

from 25% in 2010. Moreover, 81% of the 1.3 million pregnant women living with HIV at the 
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end of 2021 had access to antiretroviral therapy for maternal prevention of child transmission. 

The number of children aged 0-14 years living with HIV worldwide was 1.7 million at the end 

of 2021, compared to 2.5 million in 2010 (WHO, 2022). 

 

1.1.2 COVID-19 and HIV 

The co-occurrence of COVID-19 and HIV poses a substantial public health challenge 

(Zikargae, 2020). PLHIV are affected by COVID-19 in various ways, including an increased 

susceptibility to contracting the virus, disruptions to HIV treatment and care, and interruptions 

in the supply chains for medication (Gatechompol et al., 2021; Nagarakanti et al., 2021). 

National measures implemented to contain the spread of the COVID-19 virus have disrupted 

access to facility-based health services such as medication pickups, adherence counselling, and 

support groups (Dyer et al., 2021; Van Wyk & Mayman, 2022). These disruptions may lead to 

missed clinical appointments and pharmacy refills for PLHIV. Additionally, restricted access 

to health facilities designated as ART access points and limited personnel to prevent staff 

exposure to COVID-19 could impede adherence to antiretroviral therapy (Muchena & Kalenga, 

2021). 

 

Apart from the public health consequences, COVID-19 has had broader implications affecting 

PLHIV. The pandemic has exerted a significant impact on the informal economy, resulting in 

increased unemployment, reduced income generation, and widespread food insecurity (Nyoni 

& Okumu, 2020).  

 

1.2 PROBLEM STATEMENT 

Significant progress has been achieved in the management of patients with HIV/AIDS since 

the introduction of antiretroviral drugs (ARVs). Non-compliance with prescribed medical 

protocols poses a multifaceted challenge, particularly for individuals with chronic conditions 

(Monjok, Smesny & Essien, 2009). People living with HIV (PLHIV) require daily doses of 

ARVs to control their illness and minimise the risk of transmission, but disruptions in care can 

impede their ability to adhere to the medication regimen (Iacob et al., 2017). Non-adherence 

to treatment protocols diminishes the immunological benefits of antiretroviral therapy, making 

patients more susceptible to opportunistic infections, drug resistance, and HIV transmission 

(Wasti et al., 2012). The emergence of the COVID-19 pandemic has caused substantial 

disruptions in health care delivery, including HIV treatment services (Hogan et al., 2020). 

Several recent studies have discussed or modelled the potential impact of the COVID-19 
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pandemic on HIV, while others have asked people living with HIV how they fared during the 

pandemic through surveys or qualitative interview results (Drain and Garrett, 2020; Jiang, 

Zhou and Tang, 2020). A quantitative study conducted at a high-level referral health facility in 

Lusaka, Zambia found that 9.0% of the 7,281 adult PLHIV included in the study had a 

detectable viral load, regardless of medication refill interval. This focused on adults with HIV 

infection who started treatment during the COVID-19 epidemic waves, as opposed to those 

who started treatment before the pandemic, suggesting this that the pandemic impacted ART 

adherence among adults living with HIV in Lusaka, Zambia (Kafwanka, Nalule and Michelo, 

2023). However, the services provided by high-level referral health facilities differ 

significantly from the services provided in lower-level health facilities such as health centres, 

making it imperative to conduct a study at this level of health service delivery. Given the impact 

of the pandemic on healthcare and the restrictions on hospitals and health centres where ART 

patients receive their medications, it is critical to examine the factors that influence ART 

adherence among PLHIV accessing services at all levels of care including during the COVID-

19 pandemic. 

 

1.3 AIM AND OBJECTIVES  

The aim of this study is to investigate the factors linked to adherence to antiretroviral therapy 

(ART) among patients attending a primary health care facility in Livingstone, Zambia, amid 

the COVID-19 pandemic. 

 

The objectives of this study were: 

• To describe the socio-demographic, clinical, treatment and behavioural characteristics 

of patients accessing ART services at a primary health care facility in Livingstone 

during the COVID-19 pandemic. 

• To describe treatment outcomes (viral suppression and retention in care) of patients 

accessing ART services at a primary health care facility in Livingstone during the 

COVID-19 pandemic. 

• To describe adherence among patients accessing ART services at a primary health care 

facility in Livingstone during the COVID-19 pandemic.  

• To determine risk factors for ART adherence at a primary health care facility in 

Livingstone during the COVID-19 pandemic. 
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1.4 OUTLINE OF MINI-THESIS 

Chapter 2: Literature Review: This chapter provides a comprehensive review of pertinent 

literature pertaining to various aspects of adherence in ART. The topics covered include the 

definition of adherence in ART, prevalence and measurement of adherence in sub-Saharan 

Africa, the relationship between viral load suppression and adherence to ART, the association 

between retention in care and adherence to ART, and the factors influencing ART adherence. 

Chapter 3: Methodology: This chapter delineates the methodology employed in the present 

study, encompassing the study design, sampling methods, and approaches utilised for data 

collection and analysis. It also elucidates the measures taken to enhance the reliability and 

validity of the study’s findings. Additionally, a thorough account of ethical considerations is 

presented. 

Chapter 4: Findings: The findings of the study are expounded upon in this chapter. Descriptive 

and analytical analyses are employed to present the results in relation to the study’s aims and 

objectives. 

Chapter 5: Discussion: In this chapter, the study’s findings are comprehensively discussed and 

contextualised. A comparison is drawn between the current study’s findings and the relevant 

literature. 

Chapter 6: Conclusions and Recommendations: This chapter offers conclusions and 

recommendations derived from the research findings, taking into account the limitations of the 

study. 
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CHAPTER 2: LITERATURE REVIEW 
 

2.1 INTRODUCTION 

The previous chapter provided a background and introduction to the study. This chapter focuses 

on a review of literature. The literature review addresses the following areas: the definition of 

adherence in ART, the prevalence and measurement of adherence in sub-Saharan Africa, and 

the measurement of adherence as well as the factors influencing ART adherence. 

 

2.2 DEFINITION OF ADHERENCE TO ANTIRETROVIRAL THERAPY 

Medication adherence has been defined as the degree to which a patient follows the prescribed 

medication regimen provided by a health care professional (Urquhart, 1996). To attain and 

maintain viral suppression in individuals receiving ART, it is essential to adhere optimally, 

which entails taking more than 90% of the prescribed medication as directed by the health care 

professional (Altice et al., 2019). Adherence to ART plays a crucial role in determining the 

outcomes of HIV treatment, as satisfactory adherence is associated with viral suppression and 

consequently improved clinical results (Nachega et al., 2012; Paterson et al., 2000). 

 

2.3 MEASUREMENT OF ADHERENCE 

Measuring adherence assists in determining the likelihood of treatment success or failure for a 

patient. Adherence can be assessed either directly or indirectly. Direct measures encompass 

therapeutic drug monitoring or direct observation of treatment consumption. Indirect measures 

comprise self-reporting (Glass & Cavassini, 2014; Marcellin et al., 2013), pill counts (Arnsten 

et al., 2002; Liu et al., 2001), pharmacy dispensing data (Bisson et al., 2008; Steiner & 

Prochazka, 1997), clinic attendance for medication refill (Kunutsor et al., 2010), and viral load 

monitoring (Ross-Degnan et al., 2010; Stricker et al., 2014; Tanyi et al., 2021). 

 

Associations have been observed between socio-demographic, clinical, treatment, and 

behavioural characteristics of people living with HIV (PLHIV) and viral suppression, as well 

as retention in care. These associations can be employed to gauge adherence to ART (Haider 

et al., 2021; Sok et al., 2021). Monitoring viral load is a vital and cost-effective strategy for 

PLHIV, enabling the identification of poor adherence to ART and the detection of treatment 

failure, owing to its commendable specificity and sensitivity (Barnabas et al., 2017; Glass, 

Myer & Lesosky, 2020). 
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However, it is important to note that while viral load suppression serves as an encouraging 

indication of acceptable adherence to ART, an unsuppressed viral load does not always 

unequivocally signify poor adherence (Flynn et al., 2004; Murphy et al., 2001; Wiener et al., 

2004). 

 

2.3.1 Self-reporting 

Adherence measurement can involve health care professionals inquiring about the frequency 

of missed tablets over multiple days and documenting the responses (Simoni et al., 2006). 

However, the accuracy of self-reporting as a method for measuring adherence has been 

questioned, as it has been found to overestimate adherence (Glass & Cavassini, 2014; Marcellin 

et al., 2014). Moreover, self-reports are susceptible to recall bias. To assess adherence, three 

indicators have been proposed: the percentage of compliance for each patient, the percentage 

of patients fully adhering to ART, and the percentage of antiretroviral (ARV) doses taken by 

patients during the recall period (last three days) (Ross-Degnan et al., 2010). 

 

2.3.2 Pharmacy refill data 

This adherence measure relies on monitoring the number of pills dispensed to a patient within 

a specific time frame and tracking their return to the pharmacy for refills. For instance, if a 

patient fails to refill a 60-day prescription for 65 days, it suggests that they may have missed 

taking the medication for five of those days (Grimes et al., 2013). 

 

2.3.3 Clinic attendance (adherence to appointments) 

Regular clinic visits, encompassing drug pickups, routine clinical examinations, and laboratory 

tests, are emphasised by Abdulrahman et al. (2019) as vital for treatment success. Non-

adherence can be indicated by missed scheduled appointments, highlighting the importance of 

clinic attendance as a measure of adherence (Ross-Degnan et al., 2010). 

 

2.4 FACTORS ASSOCIATED WITH VIRAL SUPPRESSION, RETENTION IN 

CARE, AND ADHERENCE TO ANTIRETROVIRAL THERAPY 

This section discusses factors that are associated with viral suppression, retention in care, and 

adherence to antiretroviral therapy. 
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2.4.1 Viral load suppression and adherence to ART 

Suboptimal adherence to ART among people living with HIV (PLHIV) results in the lack of 

viral control and adverse clinical outcomes, including virologic failure (Howard et al., 2002; 

Nachega et al., 2007), accelerated disease progression (Bangsberg et al., 2001; Detels et al., 

1998), the emergence of drug-resistant viruses (Bangsberg et al., 2000; Bangsberg, Moss & 

Deeks, 2004; Wainberg & Friedland, 1998), and an increased risk of secondary HIV 

transmission (Cohen et al., 2011; Loutfy et al., 2013). 

 

According to the WHO (2020) consolidated guidelines on the use of antiretroviral drugs for 

treating and preventing HIV infection, treatment success is defined by a viral load threshold of 

< 1000 copies/mL, with individuals achieving this threshold considered virally suppressed. 

PLHIV with a viral load > 1000 copies per millilitre are deemed virally unsuppressed and are 

advised to undergo enhanced adherence counselling (EAC). Subsequently, a repeat viral load 

test is conducted three months later to determine viral suppression or unsuppression (Bvochora 

et al., 2019; Kaira et al., 2021; MOH, 2020). 

 

2.4.1.1 Socio-demographic characteristics associated with viral suppression 

Existing literature highlights the significance of socio-demographic characteristics, including 

age, gender, and marital status, in relation to viral suppression among people living with HIV 

(PLHIV) (Okonji et al., 2021; Ntombela et al., 2022). 

 

Age 

The relationship between age and viral suppression in PLHIV has been examined in several 

studies, yielding varied findings. A cross-sectional analysis involving 17,044 HIV-infected 

adults across 14 clinical cohorts in the U.S. and Canada identified age as a predictor of viral 

suppression (Yehia et al., 2015). Similarly, a multicentre study conducted in South Africa 

found that older age was significantly associated with higher rates of virological suppression 

among HIV-infected patients receiving ART (Fatti et al., 2014). Consistent with these findings, 

a study in Kenya reported that older age was significantly associated with higher rates of viral 

suppression among HIV-infected adults (Nyaboke et al., 2023). Moreover, a study conducted 

in South Africa found that older age was linked to higher rates of adherence to ART and better 

viral suppression among HIV-infected patients (Peltzer et al., 2010). However, a study by 

Lokpo et al. (2020) found no statistically significant relationship between age and viral 

suppression. 
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Gender 

Studies conducted in various African countries have yielded mixed results regarding the 

association between gender and viral suppression. Studies in Uganda (Wakooko, Gavamukulya 

& Wandabwa, 2020) and Nigeria (Isaac et al., 2021) found no significant association between 

gender and viral suppression among HIV-infected adults. Conversely, studies conducted in 

South Africa (Azia, Mukumbang & Van Wyk, 2016) and Ethiopia (Desta et al., 2020) indicated 

that males were more likely to achieve viral suppression than females among PLHIV. However, 

a study conducted in Zambia found similar rates of viral suppression between males and 

females aged 15–24 years (Avert, 2016). 

 

Marital status 

An increasing body of research has explored the relationship between marital status and viral 

suppression among PLHIV. Various studies have identified marital status as a significant 

predictor of HIV treatment outcomes, including viral suppression. A systematic review and 

meta-analysis conducted in sub-Saharan Africa (Green et al., 2020) and a study in South Africa 

(Ntombela et al., 2022) both found that being married or cohabiting was associated with higher 

rates of viral suppression among HIV-positive adults in care. In South Africa, being single was 

associated with lower rates of viral suppression among HIV-positive adults receiving ART 

(Mogosetsi et al., 2018). However, other studies have reported a weaker association between 

marital status and viral suppression. A study conducted in Ghana found no significant 

association between marital status and viral suppression (Lokpo et al., 2020).  

 

2.4.1.2 Clinical characteristics associated with viral suppression 

Existing literature highlights several clinical factors that are of high importance in achieving 

viral suppression among people living with HIV (PLHIV). These factors include the duration 

on ART, baseline CD4 counts, the WHO clinical stage at ART initiation, and the presence of 

opportunistic infections and a history of tuberculosis (Ayele et al., 2015; Bulage et al., 2017; 

Lokpo et al., 2020). 

 

Duration on ART 

Studies conducted in various African countries, such as South Africa (Berihun et al., 2023; 

Haghighat et al., 2021), Kenya (Cherutich et al., 2016), and Ghana (Lokpo et al., 2020), have 
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consistently reported that longer durations on ART are associated with a higher likelihood of 

viral suppression in PLHIV. 

 

CD4 count 

In the majority of countries in sub-Saharan Africa, including Southern Africa, the universal 

test-and-treat strategy has been adopted (WHO, 2017). Studies have shown an association 

between immunosuppression and viral suppression among children and adults on ART. 

Unsuppressed viral loads are more commonly observed in patients with WHO clinical stage III 

and IV, those under the age of 20, and individuals with CD4 counts below 350 cells/mm³ 

(Bennett et al., 2002; Bonnet et al., 2005; Grabar et al., 2005; Jobanputra et al., 2015). 

Additionally, studies conducted in Tanzania (Muri et al., 2017) and Nigeria (Abdullahi et al., 

2021) have suggested that higher CD4 counts at ART initiation are associated with better viral 

suppression. 

 

WHO clinical stage 

International studies have demonstrated the effectiveness and precision of the WHO Clinical 

Staging system in managing HIV-infected patients. There is agreement between the clinical 

manifestations listed in the WHO staging system and laboratory markers such as CD4 cell 

count and total lymphocyte count (Weinberg & Kovarik, 2010). The WHO staging system 

categorises patients into one of four hierarchical clinical stages, ranging from stage I 

(asymptomatic) to stage IV (AIDS). Patients are placed in a stage when they exhibit at least 

one clinical condition listed in the stage’s criteria. Even if the underlying clinical condition that 

initially placed individuals in that stage is resolved, they remain in the higher stage (Malamba 

et al., 1999). Studies conducted in various African countries have investigated the association 

between WHO staging and viral suppression (Jobanputra et al., 2015). For instance, a study 

conducted in Swaziland reported that individuals with WHO stage III and IV disease and CD4 

counts < 350 cells/mm³ were more likely to be virally unsuppressed. In a prospective study 

conducted in South Africa, which followed up with adolescents for two years, it was found that 

individuals who were WHO stage IV at baseline had better viral suppression at months 12 and 

24, while those with WHO stage III at baseline had better viral suppression at month 4 (Kriel, 

2017). 
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HIV-TB co-infection 

Among individuals living with HIV, tuberculosis (TB) remains a significant cause of morbidity 

and mortality. African nations bear a disproportionate burden of HIV-associated TB, 

particularly among the most vulnerable populations who are at risk for both TB and HIV 

(Hamada et al., 2021; Dye et al., 2006; Karim et al., 2009). According to the 2018 Global TB 

report, sub-Saharan Africa faces a high burden of TB, primarily due to the increased prevalence 

of TB-HIV co-infection, with over 51% of TB cases being co-infected with HIV (WHO, 

2018b). A study conducted in Uganda identified active TB as a factor associated with reduced 

viral suppression among individuals living with HIV (Bulage et al., 2017). Similarly, a study 

in South Africa focusing on factors associated with unsuppressed viral load among adolescents 

receiving first-line ART for more than six months reported that individuals on TB treatment 

were less likely to achieve viral suppression (Joseph Davey et al., 2018).  

 

2.4.1.3 Treatment characteristics associated with viral suppression 

Treatment characteristics, including the current antiretroviral (ARV) regimen and changes to 

an efficacious ART regimen, have been identified as important factors in achieving viral 

suppression (Barry et al., 2013; Esber et al., 2022; Nabitaka et al., 2020). 

 

Current ARV Regimen/Change in ART regimen and viral suppression 

Epidemiological studies have demonstrated that patients on first-line ART exhibit high rates 

of viral suppression, indicating that streamlined care could potentially eliminate HIV (Barry et 

al., 2013). Furthermore, studies have shown that transitioning people living with HIV (PLHIV) 

to a more efficacious regimen, such as a dolutegravir-based regimen, improves or maintains 

viral suppression. A retrospective study conducted in Ethiopia on virological suppression and 

its associated factors of a dolutegravir (DTG)-based regimen found that viral suppression 

among PLHIV increased post-DTG initiation (92%) compared to pre-DTG initiation (81.4%) 

(Mehari et al., 2021). Similar findings have been reported in Uganda (Nabitaka et al., 2020) as 

well as in Kenya, Nigeria, and Tanzania (Esber et al., 2022). 

 

2.4.1.4 Behavioural characteristics associated with viral suppression 

Behavioural characteristics, such as optimal adherence and retention in care, have been 

identified as critical factors in achieving viral suppression (Umeokonkwo et al., 2019). 
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Optimal adherence in the last three days 

Optimal adherence to ART among PLHIV is crucial for attaining and sustaining virological 

suppression (Byrd et al., 2019; Umeokonkwo et al., 2019). A study conducted in Rwanda 

aimed to investigate high levels of adherence and viral suppression in a nationally 

representative sample of HIV-infected adults on ART for 6, 12, and 18 months. The study 

found that all participants who were optimally adherent demonstrated higher rates of viral 

suppression compared to those who were not optimally adherent (Elul et al., 2013). Similarly, 

a study conducted in Kenya indicated that optimal adherence to ART increased the likelihood 

of viral suppression (Nyaboke et al., 2023). 

 

Retention in care 

Studies conducted within and outside Africa have revealed an association between viral 

suppression and retention in care. Studies conducted in the United States by Giordano et al. 

(2007) and in South Carolina by Tripathi et al. (2011) demonstrated this association. Moreover, 

studies conducted in Zimbabwe (Mutasa-Apollo et al., 2014) and Nigeria (Onoka et al., 2013) 

found a positive correlation between retention in care and viral suppression. According to 

Umeokonkwo et al. (2019), retention in care serves as an indicator of high-quality care and is 

crucial for patients to achieve viral suppression and other positive outcomes from HIV 

treatment.  

 

2.4.2 Retention in care 

Retention in care refers to the state of being alive and receiving ART without being transferred 

to other health care facilities for ongoing treatment (Massaquoi et al., 2009; Rosen et al., 2007). 

Sustaining retention in care enables HIV-infected patients on ART to receive continuous 

treatment, leading to improved clinical outcomes (Geng et al., 2010a). Suboptimal retention in 

care results in non-adherence to ART, increasing the risks of HIV transmission, drug-resistant 

mutations, morbidity, and mortality (Clouse et al., 2013). Adherence to treatment and retention 

in care are crucial for achieving viral suppression (Gardner et al., 2011; Park et al., 2007; 

Viswanathan et al., 2015). The current Consolidated Guidelines for HIV Management in 

Zambia classify people living with HIV (PLHIV) as ‘lost to follow-up’ (LTFU) if they are 30 

days past their scheduled refill date (MOH, 2020). 
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2.4.2.1 Socio-demographic characteristics associated with retention in care 

Age, gender, and marital status have been identified as important factors in achieving retention 

in care among PLHIV on ART (Nicol et al., 2022; Umeokonkwo et al., 2019). 

 

Age 

Studies have reported varied findings regarding the association between age and retention in 

care. After initiating ART, a low proportion of PLHIV under 25 years old are successfully 

retained in care. Factors such as stigma and discrimination, distance and transportation barriers, 

poverty and unemployment, work and child care responsibilities, and social relationships have 

been identified as major determinants of poor retention in HIV care (Eduardo et al., 2014; Geng 

et al., 2010b; Lamb et al., 2014; Zanoni & Mayer, 2014). A study conducted in mid-western 

Uganda found that 70% of adolescents were not retained in care, with older adolescents (15–

19 years) having lower retention rates compared to younger adolescents (10–14 years) due to 

ART duration and age-related factors (Geng et al., 2010; Izudi et al., 2018). Another study 

focusing on older adults in western Kenya observed that individuals aged 50 years and above, 

who initiated treatment, demonstrated better retention in care compared to younger adults 

below 50 years old (Kiplagat et al., 2018). 

 

Gender 

A study on linkage to HIV Care and Early Retention in Care Rates in the Universal Test-and-

Treat Era in KwaZulu-Natal indicated that gender and age played a significant role in HIV 

testing and retention in care. The study reported a significantly higher proportion of females 

testing for HIV and being retained in care at 12 months compared to males (Nicol et al., 2022). 

Similar findings were reported in a study conducted in South Africa (Hirasen et al., 2020) and 

another study in sub-Saharan Africa (Staveteig et al., 2013). 

 

Marital status 

Marital status has been the focus of several studies examining its association with retention in 

HIV care. A study conducted in Nigeria identified marital status as a statistically significant 

predictor of retention among individuals accessing care in private health facilities 

(Umeokonkwo et al., 2019). The study found that married participants were more likely to be 

retained in care compared to those who were unmarried. Similarly, a study conducted in rural 

southwestern Uganda on retention in HIV care among youths aged 15-24 years found that being 

married was significantly associated with higher retention rates. Marriage or having a spouse 

http://etd.uwc.ac.za



13 
 

provides psychological and emotional support, which promotes retention in HIV care 

(Muwanguzi et al., 2021; Santos et al., 2018). A systematic review and meta-analysis 

conducted in Ethiopia on HIV patient retention and attrition in care identified being unmarried 

as a major determinant of attrition (Abebe Moges et al., 2020). 

 

2.4.2.2 Clinical characteristics associated with retention in care 

Several clinical characteristics, including WHO clinical stage, CD4 count, duration on 

treatment, and HIV-TB co-infection, play a crucial role in ensuring the retention in care of 

people living with HIV (PLHIV) on ART (Kiwanuka et al., 2020; Shah et al., 2022; Tsague et 

al., 2008). 

 

WHO clinical stage 

The association between WHO clinical stage and retention in care has been examined by 

various researchers. A study conducted in the Democratic Republic of the Congo (DRC) found 

that patients at WHO clinical stage I had significantly higher odds of being retained in care 

compared to those at stage IV (Shah et al., 2022). Similarly, a study conducted in Uganda 

reported that patients who initiated ART with HIV disease classified as WHO stage III or IV 

had a 35% higher risk of being lost to follow-up (LTFU) compared to those with WHO stage I 

or II (Kiwanuka et al., 2020). 

 

CD4 count 

In Uganda, a study found that patients who initiated ART with a baseline CD4 cell count of 

200–350 cells/mm³ had a 21% higher risk of being LTFU compared to those with a baseline 

CD4 cell count of 200 cells/mm³ (Kiwanuka et al., 2020). Conversely, a study conducted in 

Cameroon reported that having a CD4 count greater than 200 cells/mm³ at the start of treatment 

was associated with higher retention compared to having a CD4 count less than 200 cells/mm³ 

(Rogers et al., 2021). 

 

Duration on treatment 

A systematic review conducted in sub-Saharan Africa from 2007 to 2009 found that the longer 

patients were on ART, the higher the likelihood of retention in care (Fox & Rosen, 2010). 

However, a study in the DRC, focusing on factors associated with the retention of HIV patients 

on ART, found an inverse association between the length of time on ART and the likelihood 
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of retention. Patients on ART for 7 months had more than 7 times higher odds of retention 

compared to those on ART for 53 months or longer (Shah et al., 2022). 

 

HIV-TB co-infection 

TB is a well-known risk factor for poor outcomes and non-retention in HIV clinics in sub-

Saharan Africa and other developing countries (Gunda et al., 2016; Jalal et al., 2017; Tsague 

et al., 2008). A study conducted in Cameroon, where TB was diagnosed in 9% of patients at 

enrolment, found that patients with active TB at enrolment were more likely to drop out of the 

programme within the first six months of starting ART compared to those without TB (Tsague 

et al., 2008).  

 

2.4.2.3 Treatment characteristics associated with retention in care 

Treatment characteristics have been identified as important factors in ensuring the retention in 

care of people living with HIV (PLHIV) on ART (Bor et al., 2022). 

 

Current ARV regimen/Change in ART regimen 

The use of simplified drug regimens has shown potential to improve the retention in care of 

chronic disease patients, including PLHIV (Bor et al., 2022). In Zambia, for example, the 

adoption of a once-daily single-pill HIV treatment regimen as the standard of care in 2013, 

replacing a multiple-pill regimen, aimed to enhance treatment adherence and retention in care 

(MOH, 2014). 

 

2.4.2.4 Behavioural characteristics associated with retention in care 

Optimal adherence to treatment is among the behavioural characteristics that have been 

identified as crucial for achieving retention in care (Stricker et al., 2014). 

 

Optimal adherence in the last three days 

It is important to distinguish between retention in care and adherence to treatment. While 

retention in care refers to attending clinic appointments, adherence to treatment specifically 

refers to the proper intake of medication as prescribed. It has been suggested that the best 

outcomes are achieved when PLHIV are not only retained in care for clinical monitoring but 

also adhere to their treatment regimen (Stricker et al., 2014). PLHIV who are not retained in 

care face challenges in accessing medications regularly, highlighting the critical role of 

retention in care in promoting medication adherence (Stricker et al., 2014). Suboptimal 
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retention in HIV care has been associated with poor ART adherence and suboptimal virologic 

suppression, leading to worsened health outcomes (Frieden et al., 2019; Kakkar et al., 2016). 

 

2.5 BARRIERS TO ADHERENCE 

Adherence to ART is influenced by various barriers and factors, including patient-related 

factors, socio-demographic factors, health care system factors, and clinical, treatment, and 

behavioural characteristics (Berhanu Billoro et al., 2018; Carvalho et al., 2019; Joseph et al., 

2015; Lee et al., 2019). 

 

2.5.1 Barriers to adherence 

This sub-section discusses some of the barriers to adherence. 

 

2.5.1.1 Patient-related factors 

Patient-related barriers to adherence include non-disclosure of HIV status, alcohol use, lack of 

social support, forgetfulness, and myths related to antiretroviral (ARV) drugs (Azia et al., 2016; 

Sahay et al., 2011; Wasti et al., 2012). 

 

2.5.1.2 Non-disclosure of HIV status 

A study by Dessie et al. (2019) found that patients who disclosed their HIV serostatus had 

better social support, stronger family and relationship ties, and were consequently better able 

to adhere to ART and improve their adherence compared to those who did not disclose their 

HIV status. 

 

2.5.1.3 Alcohol use 

Research has shown that individuals taking ART and consuming alcohol are more likely to 

experience missed doses, medication lapses, and treatment failure, which can be attributed to 

alcohol-induced cognitive impairment (Braithwaite et al., 2007; Hendershot et al., 2009). 

Furthermore, at least 25% of ART patients discontinue their medication when drinking alcohol 

(Kalichman et al., 2009; Sankar, Rameh & Sunny, 2018). 

 

2.5.1.4 Lack of social support 

Martos-Méndez (2015) highlights that social support enhances adherence self-efficacy, 

enabling people living with HIV to overcome adherence barriers. Adherence to medication for 

specific diseases is associated with having friends or providers who consistently support 
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patients in meeting their needs (Scheurer et al., 2012). A study conducted in Thailand reported 

that social support from family members facilitated ART adherence, while feelings of being 

unloved or neglected and relationship turmoil were identified as barriers to adherence (Knodel 

et al., 2010). 

 

2.5.1.5 Forgetfulness 

Forgetfulness, the inability to recall information, can lead to disruptions in daily activities such 

as taking prescribed ART doses, resulting in non-adherence among people living with HIV 

(Barfod et al., 2006; Chesney et al., 2000; Harzke et al., 2004; Joseph Afe, Motunrayo & 

Ogungbade, 2018; Nduaguba et al., 2017; Okuku & Dan-Jumbo, 2021; Sauceda et al., 2018; 

Spies et al., 2019). 

 

2.5.2 Socio-demographic factors 

Numerous studies conducted worldwide have identified associations between socio-

demographic factors such as age, marital status, gender, employment status, and level of 

education and adherence to ART. 

 

2.5.2.1 Age 

Studies by Nozaki et al. (2011) and Dorcélus et al. (2021) have reported better adherence 

among older patients (> 35 years) compared to those under 35 years of age. Possible 

contributing factors to this finding include financial dependence of younger HIV individuals 

on others, while non-adherence was associated with financial stability among older individuals 

(Ghidei et al., 2013). Additionally, lower adherence in younger HIV patients has been 

attributed to social and psychological factors, inconsistent daily routines, fear of disclosure, 

forgetfulness, medication side effects, and a lack of understanding of the importance of 

medication even when feeling well (Dowshen et al., 2011). 

 

2.5.2.2 Marital status 

Married individuals are more likely to adhere to ART compared to unmarried individuals due 

to the support they receive from their partners (Graham et al., 2013; Ngarina et al., 2013; 

Sanjobo, Frich & Fretheim, 2008; Weiser et al., 2010). Consistent with these findings, studies 

by Hiregoudar et al. (2019) and Wardhani and Yona (2021) have also found that married 

participants demonstrate higher adherence to ART compared to those with other marital 

statuses, primarily because of partner support. However, contradictory findings have been 
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reported in other studies, with one study suggesting that being widowed is associated with 

higher adherence to ART compared to other marital statuses (Filimão et al., 2019), while 

another study found that marital status does not significantly affect ART adherence (Shigdel et 

al., 2014). 

 

2.5.2.3 Gender 

Inconsistencies persist regarding the association between gender and non-adherence, possibly 

due to confounding factors related to unexamined social or behavioural factors (De et al., 

2013). For instance, Cornell et al. (2012) found that men were more likely than women to 

discontinue ART, although no clear explanation for this gender difference was provided. 

Similarly, a study evaluating the uptake of ARVs reported that men who tested positive were 

less likely to seek treatment due to fears of marital discord, as it was assumed that men who 

tested positive had acquired HIV through infidelity (Campbell et al., 2011; Muula & Kataika, 

2008; Skovdal et al., 2011). However, contradicting the aforementioned findings, Marcellin et 

al. (2014) and Graham et al. (2013) reported that men demonstrate higher adherence to ART 

compared to women.  

 

2.5.2.4 Employment status 

Differences in adherence based on employment status have been linked to gender roles and 

employment inequalities (Nachega et al., 2015). The direct effects of workload, such as 

physical and mental fatigue and work schedules, can impact patient adherence (Adler & 

Newman, 2017). A meta-analysis revealed that employed HIV-infected patients from low-, 

middle-, and high-income countries were 39% more likely to adhere to ART compared to 

unemployed patients (Amekudzi et al., 2014). Similarly, Rosa et al. (2015) reported that 

employed individuals showed higher adherence to ART than non-employed individuals. 

However, contradicting these findings, a recent study by Dorcélus et al. (2021) found no 

difference in adherence based on employment status. 

 

2.5.2.5 Level of education 

Various studies have reported mixed results regarding the association between educational 

attainment and ART adherence. In an environment with a literacy rate of only 61% for adults 

over 15 years, Dorcélus et al. (2021) found no clear association between education and 

adherence. Conversely, Peltzer and Pengpid (2013) reported a positive association between 

education level and adherence. Similarly, a study conducted in Botswana demonstrated that 
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increasing a person’s knowledge about ART through education improved adherence (Weiser 

et al., 2003). 

 

2.5.2.6 Financial status 

A systematic review of 18 studies by Wasti et al. (2012) indicated that poor adherence was 

largely attributed to the financial burden associated with ART, including travel and diagnostic 

costs, which further complicated access. Transportation costs, health care facility expenses, 

and financial insecurity have also been identified as factors influencing adherence to ART 

(Bezabhe et al., 2014; Penn, Watermeyer & Evans, 2011; Skovdal et al., 2011). 

 

2.5.3 Health system factors 

Health system factors can significantly influence adherence to ART among people living with 

HIV. These factors include long distance to health facilities, long waiting times, intermittent 

supply and stockouts of ARVs, and dissatisfaction with the care received. 

 

2.5.3.1 Long distance to health facilities 

The accessibility of HIV care and treatment can impact adherence, although the association 

between longer travel distances and treatment outcomes is not consistently supported by 

evidence (Lankowski et al., 2014). Studies by Mannheimer et al. (2005, 2010) and Mocroft et 

al. (1999) suggest that travelling long distances to receive ART can hinder adherence. Another 

study on population uptake of antiretroviral treatment found that greater distance from the 

nearest clinic offering HIV treatment was negatively associated with ART uptake (Cooke et 

al., 2010). 

 

2.5.3.2 Long waiting times 

Long waiting times significantly affect patient satisfaction and health care service delivery, 

efficiency, quality, transparency, and accountability (Atnafu et al., 2015). Among the various 

factors that can have adverse effects on ART treatment outcomes, long waiting times have been 

reported (Mahomed & Bachmann, 1998). Factors such as shortages of medical staff, medical 

and laboratory supplies, and poor appointment systems contribute to prolonged waiting times 

(Mahomed & Bachmann, 1998). 
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2.5.3.3 Dissatisfaction with care received 

The provision of quality and comprehensive care is crucial for maintaining high levels of 

adherence and long-term viral suppression among people living with HIV (Mwangi et al., 

2008). Patient satisfaction and perceived quality of care, including health care personnel 

proficiency, health care delivery, resource availability, service accessibility, and cost of care, 

are important for the overall well-being of individuals living with HIV (Dansereau et al., 2015; 

Devnani et al., 2012). Patients’ perceived satisfaction with HIV care, influenced by health care 

workers’ skills, attitudes, and trustworthiness, can impact adherence to ART and indirectly 

affect viral suppression (Somi et al., 2021). 

 

2.5.4 Regimen characteristics 

Regimen characteristics, such as pill burden and side effects, have been identified as important 

factors influencing adherence to ART (Mbuagbaw et al., 2012). 

 

2.5.4.1 Pill burden 

Simplifying ART regimens is considered crucial for improving adherence (Nachega et al., 

2011). The number of pills that people living with HIV (PLHIV) need to take can influence 

their adherence to ART (Chesney et al., 2000; Kalichman et al., 2009). Several studies have 

examined the impact of simplified once-daily therapies compared to more complex regimens 

requiring twice-daily or more frequent dosing (Nachega et al., 2011). A meta-analysis of 11 

randomised controlled trials found that patients on once-daily dosing regimens had better 

adherence compared to those on twice-daily regimens (Parienti et al., 2009). Similarly, 

multiple observational studies have shown that adherence is significantly better for individuals 

taking a single-dose regimen compared to those on multiple-dose regimens (Bangsberg et al., 

2010; Cohen, Meyers & Davis, 2013; Hanna et al., 2014; Rao et al., 2013). However, some 

studies have reported no association between pill burden and adherence to ART (Buscher et 

al., 2012). 

 

2.5.4.2 Side effects 

ART-related side effects are recognised as significant barriers to adherence (Ammassari et al., 

2001; Rao et al., 2007). Overcoming and managing these side effects is crucial not only for 

maintaining high adherence but also for preserving a high quality of life (Zhang et al., 2016). 

A study by Rao et al. (2007) found that many participants experienced side effects, leading 

http://etd.uwc.ac.za



20 
 

some to discontinue their medication. Interventions aimed at managing side effects have shown 

positive effects on ART adherence (Johnson et al., 2011).  
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CHAPTER 3: METHODOLOGY 

 
3.1 INTRODUCTION 

The preceding chapter reviewed literature relevant to this study. This chapter discusses the 

research methodology used in the study. 

 

3.2 STUDY DESIGN 

The study design pertains to the systematic approach undertaken by researchers to address a 

specific research question. The selection of a study design fundamentally determines the 

manner in which data and measurements are collected and subsequently analyzed (Ehrlich & 

Joubert, 2014). In this study, a retrospective cross-sectional study design with a quantitative 

orientation was employed. This particular design facilitated an examination of the association 

between adherence and other variables of interest within the population accessing ART 

services at the Mahatma Gandhi Clinic during the COVID-19 pandemic. Given the focus and 

objectives of the study, this design was deemed most appropriate as it enabled the acquisition 

of information pertaining to past and present occurrences (Wang & Cheng, 2020). Furthermore, 

the design facilitated the concurrent measurement of multiple exposures, aligning well with the 

study’s aims and objectives that investigated several exposures (Robson & McCartan, 2016). 

 

3.3 STUDY SETTING 

The study was conducted in Livingstone, the principal tourist hub of Zambia, located in the 

southern region of the country and situated approximately 485 km away from the capital city, 

Lusaka. According to the most recent census conducted by the Zambia Statistical Agency-ZSA 

(2022), the city has an estimated population of 177,393 individuals, with an HIV prevalence 

rate of approximately 25.3% (Gage, 2014). 

The Mahatma Gandhi Clinic serves as a primary health care (PHC) facility and attends to the 

largest number of patients (2,350 as of 2021) receiving ART services. It is one of the two zonal 

health facilities in Livingstone and caters to a catchment area encompassing 29,920 people. 

Operating 24 hours a day, seven days a week, the facility offers a range of services, including 

outpatient care, ART/prevention of mother-to-child transmission (PMTCT), HIV testing 

services, family planning, laboratory and pharmacy services, mother and child health (MCH) 

services, cervical cancer screening, voluntary male medical circumcision, tuberculosis care, 

community health, and screening and vaccination services for SARS-CoV-2 (COVID-19). All 
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these services are provided free of charge with the support of the Ministry of Health (MOH). 

The clinic’s personnel consists of 22 nurses (11 midwives and 11 general nurses), seven 

clinicians, one environmental health technologist, four laboratory technologists, two pharmacy 

technologists, one physician, one nutritionist, five hygiene assistants, six psychosocial 

counsellors, two data clerks, one community liaison officer, one registrar, two revenue 

collectors, and two guards (MOH). 

 

3.4 STUDY POPULATION AND SAMPLING 

The concept of study population refers to a collective of individuals who possess one or more 

characteristics that are of interest to the researcher (Sekaran & Bougie, 2010). In this study, the 

research population comprised HIV-positive patients receiving ART at the Mahatma Gandhi 

Clinic in the Livingstone district, provided they met the specified eligibility criteria. 

Inclusion criteria encompass the essential characteristics of the target population that 

researchers employ to address their research question, whereas exclusion criteria pertain to the 

additional attributes possessed by potential study participants who satisfy the inclusion criteria 

but may potentially influence the study’s success or heighten the likelihood of adverse 

outcomes. 

 

Inclusion criteria 

The inclusion criteria for the eligible study population were as follows: 

• HIV-positive patients aged > 18 years 

• Receiving ART for a duration exceeding six months within the specified review period 

• Accessing ART services at the Mahatma Gandhi Clinic in the Livingstone District 

 

Exclusion criteria 

The exclusion criteria for the ineligible study population were as follows: 

• Patients who were enrolled in another concurrent study 

• Patients intending to transfer out of the facility where the study was to be conducted 

during the designated study period 

Sampling represents the process through which researchers select a sample of individuals to 

serve as research participants (Martinez-Mesa et al., 2016). In this study, an all-inclusive 

sampling method was employed, involving the participation of all ART patients who met the 

inclusion criteria. 
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3.5 DATA COLLECTION 

To facilitate data extraction from the electronic medical record (EMR), the principal 

investigator enlisted the assistance of a research assistant. The data extraction was performed 

using a script developed with Structured Query Language (SQL). The designated period for 

data extraction spanned from March 2020 to August 2022. The EMR captures pertinent patient 

information, including medical history, prescribed medications, laboratory test results, vital 

signs, and personal details such as age, height, and weight. Health care providers rely on EMRs 

for diagnosis and day-to-day patient management, obviating the need to retrieve a patient’s 

previous paper medical records and ensuring the accuracy and legibility of data. The extracted 

EMR dataset underwent screening, with only those individuals meeting the aforementioned 

eligibility criteria being included in the study. To extract the variables of interest, the research 

assistant executed a query on the EMR, exporting the query output to Excel subsequent to 

downloading. 

 

3.6 DATA ANALYSIS 

The downloaded data from the EMR, which was subsequently exported to Excel, underwent a 

review to identify missing values. Variables with completely missing values were 

automatically eliminated, and the analysis was conducted on the remaining cases with complete 

data records. The Statistical Software for the Social Sciences (SPSS v28) was employed for 

data analysis. A frequency table was generated to describe the socio-demographic, clinical, 

behavioural, and treatment characteristics of the study population. Bivariate analysis was 

employed to assess the strength of the association between the independent variables and the 

outcome variables, namely retention in care and viral suppression. Chi-square tests and crude 

odds ratios were used to examine and quantify the associations. Variables that exhibited 

significant associations with retention in care and viral suppression during the bivariate 

analysis, at a significance level of 5%, were included in the multivariate analysis. 

 

3.7 VALIDITY AND RELIABILITY 

Validity, as defined by Taherdoost (2016), pertains to the extent to which a measurement 

accurately assesses what it is intended to measure. In Zambia’s ART programme, standardised 

HIV management forms and the EMR are employed to systematically document clinical, 

pharmacy, and laboratory data, thereby ensuring consistency and validity. These data are 

recorded and entered by trained clinical, pharmacy, laboratory, and data entry clerks in both 
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the standardised forms and the EMR at the clinic. Regular data quality audits are conducted by 

the MOH and implementing partners to verify the accuracy and completeness of the data 

recorded on the standardised forms and the EMR. In this study, a specific query was executed 

on the EMR to collect data relevant to the research area, reducing measurement bias. Selection 

bias was mitigated by clearly defining the inclusion and exclusion criteria for the study 

population. 

 

Reliability, as outlined by Taherdoost (2016), refers to the extent to which a measurement 

yields consistent and reproducible results for a given phenomenon. The utilisation of a 

standardised query and reports to extract data from the EMR ensured reliability. Once the query 

was executed on the EMR, the extracted data was exported to an Excel spreadsheet.  

 

 

3.8 ETHICS CONSIDERATIONS 

Ethics clearance was obtained from the Biomedical Research Ethics Committee at the 

University of the Western Cape (Appendix 1: BM22/9/6), the Biomedical Ethics Committee at 

Mulungushi University (Appendix 2: SMHS-MU3-2022-14), and the National Health 

Research Authority (Appendix 3: NHRA0000001/04/09/2022). Permission to access the data 

from the EMR was granted by the Livingstone District Health Office (Appendix 4). Informed 

consent was not sought as patient-level data was extracted from the EMR, and direct contact 

with the patients was unnecessary. The Excel spreadsheet used for data extraction and analysis 

was protected by a password. To maintain patient anonymity, no patient names or identifiers 

were recorded in any study materials. All records utilised during and after the study were stored 

on password-protected storage devices, accessible solely to the researcher, and will be retained 

for a period of five years. 

Given the retrospective nature of the data collected from the EMR, no health care interventions 

were recommended for the participating patients. Throughout the study, compliance with the 

regulations outlined in the Protection of Personal Information Act (POPIA, 2019) was strictly 

observed.  
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CHAPTER 4: RESULTS 
 

4.1 INTRODUCTION 

The previous chapter discussed the research methodology employed in this study. This chapter 

will focus on the results of the study. 

 

4.2 CHARACTERISTICS OF STUDY PARTICIPANTS 

Table 4.1 presents the socio-demographic, clinical, treatment, and behavioural characteristics 

of adults residing with HIV who were registered to receive ART at Mahatma Gandhi Clinic as 

of August 2022. The majority of patients enrolled for ART at Mahatma Gandhi Clinic during 

the study period were aged between 30 and 49 years, comprising over 65% of the total. 

Specifically, the 30–39-year and 40–49-year age groups constituted 32.3% (n = 716) and 33.2% 

(n = 737), respectively. Females outnumbered males in ART enrolment, accounting for 65.1% 

compared to 34.9% at the clinic. Approximately two-thirds of the participants (64.1%; n = 

1,418) were classified as married, divorced, or widowed, while 13.6% (n = 302) were recorded 

as single. Marital status information was not available for 297 participants (22.4%). 

 

The majority of people living with HIV (PLHIV) registered for ART at Mahatma Gandhi Clinic 

had prior treatment experience, with over five years on ART constituting 76.3% (n = 1,692) of 

the total. Additionally, 21.4% (n = 475) and 2.3% (n = 50) had been receiving treatment for 3–

5 years and 1–2 years, respectively. Furthermore, 68.7% (n = 1,522) had a documented WHO 

clinical stage, with the majority classified as stage I (94%; n = 1,432). 

 

Just under half of the participants (46.5%, n = 1,031) displayed mild immune suppression, with 

a CD4 count slightly above 350 cells/mm3 at the initiation of ART. Meanwhile, 9.7% (n = 216) 

exhibited moderate immune suppression (CD4 count < 200–350 cells/mm3), and 4.4% showed 

severe immune suppression with a CD4 count below 200 cells/mm3. CD4 count results were 

not available for 39.4% (n = 873) of the participants. 

 

Conversely, among participants with a documented latest CD4 count, 30.2% (n = 670) 

displayed mild immune suppression (CD4 >350), with 16.3% (n = 361) experiencing moderate 

immune suppression (CD4 200–349 cells/mm3) and 15.6% (n = 346) demonstrating severe 
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immune suppression. CD4 count results were not available for 37.9% (n = 840) of the 

participants. 

 

The majority of PLHIV (97.1%; n = 2,153) were on the first-line regimen and had undergone 

a change in regimen since initiation (93.1%; n = 2,065). A small proportion of patients (1.7%; 

n = 38) had a reported history of tuberculosis (TB). Of the PLHIV, 79.2% (n = 1,755) had 

received TB prophylaxis. 

 

For most participants (93.1%; n = 2,064), optimal adherence was recorded in the three days 

leading up to the next drug refill, and they remained in care (81.7%; n = 1,930). 

Most (92.9%; n=2,059) of the participants were completely suppressed (< 1000 copies/ml); 

while 7.1% (n=158) were unsuppressed (≥ 1000 copies/ml) (Figure 4.1).  

 

 
Figure 4.1: Levels of viral suppression of adults registered for ART at a primary health care facility 

(N=2,217).  

 

2,059, 93%

158, 7%

Viral suppression (N=2,217)

Suppressed (<1000 copies/ml Unsuppressed ( ≥ 1000 copies/ml)
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Figure 4.2: Levels of viral suppression of males registered for ART at a primary health care 

facility (n=773).  

 

 
Figure 4.3: Levels of viral suppression of females registered for ART at a primary health care 

facility (n=1,444).  

 

 

 

 
  

706, 91%

67, 9%

Viral suppression (Males, n=773)

Suppressed (<1000 copies/ml Unsuppressed ( ≥ 1000 copies/ml)

1,353, 94%

91, 6%

Viral suppression (Females, n=1,444)

Suppressed (<1000 copies/ml Unsuppressed ( ≥ 1000 copies/ml)

http://etd.uwc.ac.za



28 
 

Table 4.1: Social-demographic, clinical, treatment, and behavioural characteristics of adults 
registered for ART at primary health care facility: 2020–2022 (N = 2,217) 
 
 Frequency (n) Percentage (%) 
Age group (in years) 

< 20 
20–29 
30–39 
40–49 
50+ 

 
125 
272 
716 
737 
367 

 
5.6 
12.3 
32.3 
33.2 
16.6 

Gender 
Male 
Female 

Marital status 
Single  

  Married 
  Widowed 
  Divorced 
  Missing  

 
773 
1,444 
 
 
302  
990 
194  
234 
497  

 
34.9 
65.1 
 
 
13.6 
44.7 
8.8 
10.6 
22.4 

Duration on ART (in years) 
< 1  
1–2 
3–5 
> 5 

 
0 
50 
475 
1,692 

 
0 
2.3 
21.4 
76.3 

Current WHO clinical stage 
1 
2 
3 
4 
Missing 

Baseline CD4 count (cells/mm3)  
  < 200  
  200–350 
  > 350 
  Missing  
Latest CD4 count (cells/mm3) 
< 200 
200–350 
> 350 
Missing  

 
1,432 
46 
34 
10 
695 
 
97  
216 
1,031 
873 
 
346 
361 
670 
840 

 
64.6 
2.1 
1.5 
0.5 
31.3 
 
4.4 
9.7 
46.5 
39.4 
 
15.6 
16.3 
30.2 
37.9 

Most recent Viral load (copies/ml) 
  < 1000 (suppressed) 
  ≥1000 (unsuppressed) 

 
2,059 
158 

 
92.9 
7.1 

Current ARV regimen 
First-line 
Second-line 

 
2,153 
64 

 
97.1 
2.9 

Change in ARV regimen 
  Yes 
  No 

 
2,065 
152 

 
93.1 
6.9 
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History of active TB 
Yes 
No 

 
38 
2,179 

 
1.7 
98.3 

Ever initiated on TB prophylaxis  
Yes 
No 
Unknown 

 
1,755 
0 
462 

 
79.2 
0 
20.8 

Optimal adherence in the last 3 days 
  Yes 
  No 

 
2,064 
153 

 
93.1 
6.9 

Retention in care 
  Yes 
  No 

 
1,930 
286 
 

 
87.1 
12.9 
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4.3 DETERMINANTS OF VIRAL SUPPRESSION 

The results of the bivariate analysis on socio-demographic, clinical treatment, and behavioural 

characteristics associated with viral suppression are presented in Table 4.2. 

 

4.3.1 Socio-demographic factors 

Table 4.2 indicates that viral suppression exhibited a statistically significant association with 

the socio-demographic factors, age (p = 0.02) and gender (p = 0.039). However, after adjusting 

for other variables, no significant association was observed between viral suppression and age 

(refer to Table 4.3). Regarding the association between viral suppression and gender, the 

analysis revealed that females had 41% higher likelihood of achieving viral suppression 

compared to males (crude odds ratio (OR) = 1.41; 95% CI = 1.02–1.96) (refer to Table 4.3). 

Nonetheless, this association did not retain its significance after controlling for all other 

variables in the multivariate logistic regression (adjusted OR (AOR) = 1.80; 95% CI = 0.95–

3.39). 

 

No statistically significant association was found between viral suppression and marital status 

(p = 0.392) (refer to Table 4.2). 

 

4.3.2 Clinical factors 

Table 4.2 reveals statistically significant associations between viral suppression and various 

clinical factors, including duration on ART (p < 0.001), CD4 count at ART initiation (p = 

0.001), and latest CD4 count (p = 0.03). 

 

Comparatively, individuals on ART for 3–5 years and over 5 years exhibited three-fold (OR = 

3.63; 95% CI = 1.91–6.93) and ten-fold (OR = 10.12; 95% CI = 5.41–18.91) higher odds of 

viral suppression, respectively, in contrast to HIV patients on ART for 1–2 years (refer to Table 

4.3). However, in the multivariate logistic regression, the relationship between viral 

suppression and duration on ART did not retain statistical significance. 

 

A significant association was observed between viral suppression and CD4 count at ART 

initiation. In the bivariate analysis, individuals with CD4 counts between 200–350 cells/mm3 

(moderate immune suppression) and over 350 cells/mm3 (mild immune suppression) 

demonstrated approximately three-fold (OR = 2.71; 95% CI = 1.39–5.28) and seven-fold (OR 

= 6.85; 95% CI = 3.84–12.20) higher odds of viral suppression, respectively, compared to those 
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with CD4 counts below 200 cells/mm3 (severe immune suppression) (refer to Table 4.3). This 

association remained significant even after adjusting for all other variables in the multivariate 

logistic regression (AOR = 4.35; 95% CI = 1.61–11.75; AOR = 6.46; 95% CI = 2.44–17.08). 

Furthermore, a statistically significant association between viral suppression and the latest CD4 

count (p = 0.03) was found, with individuals having a CD4 count above 350 cells/mm3 having 

double the odds of achieving viral suppression compared to those with a CD4 count below 

200–350 cells/mm3 (OR = 2.02; 95% CI = 1.18–3.47) (refer to Table 4.3). However, this 

association did not retain statistical significance after adjusting for all other variables in the 

multivariate logistic regression (AOR = 1.16; 95% CI = 0.42–2.93). 

 

No statistically significant association was identified between viral suppression and a history 

of active tuberculosis (p = 0.145) (refer to Table 4.2). 

 

4.3.3 Treatment factors 

Table 4.2 reveals statistically significant associations between viral suppression and treatment 

factors, including current antiretroviral (ARV) regimen (p < 0.001), change in ARV regimen 

(p < 0.001), and ever being initiated on tuberculosis (TB) prophylaxis (p < 0.001). 

 

The association between current ARV regimen and viral suppression was statistically 

significant, indicating that individuals on the second-line regimen had 79% lower likelihood of 

achieving viral suppression compared to those on the first-line regimen (OR = 0.21; 95% CI = 

0.12–0.38) (refer to Table 4.3). This association remained significant even after adjusting for 

all other variables in the multivariate logistic regression (AOR = 0.11; 95% CI = 0.04–0.31). 

In the bivariate analysis, individuals who had no change to a more efficacious ARV regimen 

exhibited 83% reduced odds of viral suppression compared to those who had a change to a 

more efficacious ARV regimen (OR = 0.17; 95% CI = 0.11–0.26) (refer to Table 4.3). The 

association remained significant after adjusting for all other variables in the multivariate 

logistic regression (AOR = 0.30; 95% CI = 0.11–0.78). 

 

Furthermore, viral suppression showed a statistically significant association with ever being 

initiated on TB prophylaxis. Individuals who were never initiated on TB prophylaxis had 64% 

lower odds of achieving viral suppression compared to those who had ever been initiated on 

TB prophylaxis (OR = 0.36; 95% CI = 0.26–0.51) (refer to Table 4.3). However, this 
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association did not retain statistical significance after adjusting for all other variables in the 

multivariate logistic regression (AOR = 0.69; 95% CI = 0.35–1.33). 

 

4.3.4 Behavioural factors 

Table 4.2 demonstrates statistically significant associations between viral suppression and 

behavioural factors, including optimal adherence in the last three days (p < 0.001) and retention 

in care (p < 0.001). 

 

The association between viral suppression and optimal adherence in the last three days was 

statistically significant. Individuals who were not optimally adherent had 77% lower odds of 

achieving viral suppression compared to those who were optimally adherent in the last three 

days (OR = 0.23; 95% CI = 0.15–0.36) (refer to Table 4.3). This association remained 

significant after adjusting for all other variables in the multivariate logistic regression (AOR = 

0.41; 95% CI = 0.18–0.95). 

 

Lastly, viral suppression and retention in care also showed a statistically significant association. 

Individuals who were not retained in care had 82% lower odds of achieving viral suppression 

compared to those who were retained in care (OR = 0.18; 95% CI = 0.13–0.25) (refer to Table 

4.3). This association remained significant after adjusting for all other variables in the 

multivariate logistic regression (AOR = 0.23; 95% CI = 0.12–0.46). 
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Table 4.2: Bivariate analysis of viral suppression by socio-demographic, clinical, treatment, and 
behavioural characteristics of ART patients at a primary health care facility in Livingstone 
  Total Viral load 

< 1000 n (%) 
Viral load 

≥1000 n (%) 
p-value 

Age (in years) < 20 125 113 (90.4) 12 (9.6) 0.022 
20–29 272      242 (89) 30 (11)  
30–39 716 662 (92.5) 54 (7.5)  
40–49 737 695 (94.3) 42 (5.7)  
50+ 367 347 (94.6) 20 (5.4) 

 
 

Gender 
 

Male 773 706 (91.3) 67 (8.7) 0.039 
Female 1,444 1,353 (93.7) 91 (6.3)  

 
Marital status (n = 1,720) 

 
Single 

 
302 

 
273 (90.4) 

 
29 (9.6) 

 
0.392 

 Married 990 927 (93.6) 63 (6.4)  
 Divorced 234 219 (93.6) 15 (6.4)  
 Widowed 194 181 (93.3) 13 (6.7) 

 
 

Duration on ART (in years) 1–2 50 33 (66) 17 (34) < 0.001 
3–5 475 416 (87.6) 59 (12.4)  
> 5 1,692 1,610 (95.2) 82 (4.8)  
     

Current WHO clinical stage  
(n = 1,522) 

1 1,432 1,360 (95) 72 (5) 0.832 
2 46 44 (95.7) 2 (4.3)  
3 34 33 (97.1) 1 (2.9)  

 4 10 9 (90) 1 (10) 
 

 

Baseline CD4 at initiation  
(cells/mm3) (n = 1,344)  

< 200  
200–350 
> 350 

97 
216 

1,031 

76 (78.4) 
196 (90.7) 
991 (96.1) 

21 (21.6) 
20 (9.3) 
40 (3.9) 

< 0.001 

     
Latest CD4 count (cells/ mm3) 
(n = 1,377) 

< 200 
 200–350 
> 350 

346 
361 
670 

318 (91.9) 
337 (93.4) 
642 (95.8) 

28 (8.1) 
24 (6.6) 
28 (4.2) 

 

0.03 

Current ARV regimen First-line 2,153 2,016 (93.6) 137 (6.4) < 0.001 
Second-
line 

  64   51(79.6) 13 (20.4) 
 

 

Change in ARV  
regimen 

Yes 
No 

2,059 
  152 

1,947 (94.3) 
  112 (73.7) 

118 (5.7) 
40 (26.3) 

< 0.001 
 

 
History of active TB 

 
Yes 

 
  38 

 
  33 (86.8) 

 
5 (13.2) 

 
0.145 

 No 2,179 2,026 (93) 153 (7) 
 

 

Ever initiated on TB 
prophylaxis  

Yes 
No 

1,755 
  462 

1,660 (94.6) 
  399 (86.4) 

95 (5.4) 
63 (13.6) 

 

< 0.001 

Optimal adherence for the 
last 3 days 

Yes 
No 

2,064 
  153 

  1,939 (93.9) 
120 (78.4) 

125 (6.1) 
33 (21.6) 

< 0.001 
 
 
 

< 0.001 

     
Retention in care Yes 

No 
  1,930 
  287  

  1836 (95.1) 
  223 (77.7) 

94 (4.9) 
64 (22.3) 
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Table 4.3: Determinants of viral suppression of PLHIV on ART at a primary health care facility 
in Livingstone, 2020–2022 
 TOTAL Crude OR 95% CI Adjusted 

OR 
95% CI 

Age (in years)      
  < 20 125 Ref    
  20–29 272 0.86 0.42–1.76 0.89 0.20–3.93 
  30–39 716 1.30 0.68–2.51 1.15 0.28–4.67 
  40–49 737 1.76 0.90–3.44 0.97 0.23–4.03 
  > 50 367 1.84 0.87–3.89 1.16 0.26–5.30 

 
Gender      

Male 773 Ref  Ref  
Female 1,444 1.41 1.02–1.96 1.80 0.95–3.39 

 
Duration on ART (in years)     

1–2  50 Ref  Ref  
3–5  475 3.63 1.91–6.93 1.00 0.20–5.09 
> 5  1,692 10.12 5.41–18.91 1.41 0.25–7.94 

Baseline CD4 at initiation  
(in cells/mm3)  

    

< 200 97 Ref  Ref  
< 200–350  216 2.71  1.39–5.28 4.35  1.61–11.75 
> 350 1,031 6.85  3.84–12.20 6.46  2.44–17.08 

 
Latest CD4 count  
in cells/ mm3)  

     

< 200 346 Ref  Ref  
< 200–350  361 1.24  0.70–2.18 0.59  0.25–1.38 
> 350 670 2.02  1.18–3.47 1.16  0.42– 2.93 

 
Current ARV 
regimen 

     

First-line 2,153 Ref  Ref  
Second-line 64 0.21  0.12–0.38 0.11  0.04–0.31 

 
Change in ARV regimen     

Yes 2,065 Ref  Ref  
No 152 0.17  0.11–0.26 0.30 0.11–0.78 

 
Ever initiated on TB 
prophylaxis 

    

Yes 1,930 Ref  Ref  
No 287 0.36  0.26–0.51 0.69  0.35–1.33 

 
Optimal adherence for the last 3 days    

Yes 2,064 Ref  Ref  
No 153 0.23  0.15–0.36 0.41  0.18–0.95 

 
Retention in care      

Yes 1,930 Ref  Ref  
No 287 0.18  0.13–0.25 0.23  0.12–0.46 
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4.4 DETERMINANTS OF RETENTION IN CARE 

This section will consider determinants of retention in care. As of August 2022, retention in 

care for adults registered for ART at a primary health care facility was at 87.1% (retained). 

 

4.4.1 Socio-demographic factors 

In the bivariate analysis, retention in care exhibited a statistically significant association with 

age (p < 0.001), as indicated in Table 4.4. However, as shown in Table 4.3, this association did 

not retain statistical significance after adjusting for all other variables in the multivariate 

logistic regression. There were no statistically significant associations found between viral 

suppression and gender (p = 0.902) or marital status (p = 0.404) (refer to Table 4.4). 

 

4.4.2 Clinical factors 

Table 4.4 demonstrates that retention in care was statistically significantly associated with 

duration on ART (p < 0.001) and viral suppression (p < 0.0001). 

Compared to HIV patients on ART for 1–2 years, those on ART for 3–5 years and over 5 years 

had four-fold (OR = 4.34; 95% CI = 2.38–7.91) and approximately nine-fold (OR = 8.78; 95% 

CI = 4.94–15.62) higher odds of being retained in care, respectively (refer to Table 4.5). In the 

multivariate logistic regression, the odds of being retained in care remained significant only for 

those on ART for over five years (AOR = 2.35; 95% CI = 1.09–5.05) in comparison to those 

on ART for 1–2 years. 

HIV patients with non-suppressed viral load (≥ 1000 copies/ml) had an 82% lower odds of 

being retained in care compared to those with viral suppression (< 1000 copies/ml) (OR = 0.18; 

95% CI = 0.13–0.25) (refer to Table 4.5). After adjusting for all other variables in the 

multivariate logistic regression, the odds of being retained in care slightly increased but 

remained protective for patients who were not virally suppressed (AOR = 0.33; 95% CI = 0.22–

0.48). 

No statistically significant associations were found between retention in care and current WHO 

clinical stage (p = 0.708), CD4 count at ART initiation (p = 0.078), latest CD4 count (p = 

0.326), and a history of active tuberculosis (p = 0.654) (refer to Table 4.4). 

4.4.3 Treatment factors 

Table 4.4 reveals that retention in care exhibited statistically significant associations with 

treatment factors, including change in antiretroviral (ARV) regimen (p < 0.001) and ever being 

initiated on tuberculosis (TB) prophylaxis (p < 0.001). 
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In the bivariate analysis, individuals who had no change to a more efficacious ARV regimen 

had an 80% lower odds of being retained in care compared to those who had a change to a more 

efficacious ARV regimen (OR = 0.20; 95% CI = 0.14–0.29) (refer to Table 4.5). This 

association remained significant after adjusting for all other variables in the multivariate 

logistic regression (AOR = 0.38; 95% CI = 0.23–0.62). 

Similarly, individuals who were never initiated on TB prophylaxis had an 84% lower odds of 

being retained in care compared to those who had been initiated on TB prophylaxis (OR = 0.36; 

95% CI = 0.26–0.51) (refer to Table 4.3). This association retained its significance even after 

adjusting for all other variables in the multivariate logistic regression (AOR = 0.37; 95% CI = 

0.28–0.50). No statistically significant association was found between retention in care and 

current ARV regimen (p = 0.517) (refer to Table 4.4). 

 

4.4.4 Behavioural factors 

Table 4.4 demonstrates that retention in care was statistically significantly associated with the 

behavioural factor of optimal adherence in the last three days (p < 0.001). Individuals who were 

not optimally adherent had a 77% lower odds of achieving viral suppression compared to those 

who were optimally adherent in the last three days (OR = 0.23; 95% CI = 0.15–0.36) (refer to 

Table 4.3). This association remained significant after adjusting for all other variables in the 

multivariate logistic regression (AOR = 0.41; 95% CI = 0.18–0.95). 
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Table 4.4: Bivariate analysis of retention in care by socio-demographic, clinical treatment, and 
behavioural characteristics of ART patients at a primary health care facility in Livingstone 

   Retained in care  
  Total Yes 

n (%) 
No 

n (%) 
p-value 

Age (in years) < 20 125 109 (87.2) 16 (12.8)   < 0.001 
 20–29 272 209 (76.8) 63 (23.2)  
 30–39 716 612 (85.5) 104(14.5)  
 40–49 737 673 (91.3) 64 (8.7)  
 50+ 367 327 (89.1) 40 (10.9)  
      
Gender Male 733    672 (86.9) 101 (13.1) 0.902 
 Female 1,444 1,258 (87.1) 186 (12.9)  
      
Marital status (n = 1,720) Single 302    256 (84.9) 46 (15.2) 0.404 

Married 990 822 (83) 168 (17)  
Divorced 234    209 (89.6) 25 (10.4)  

 Widowed 194    172 (88.7) 22 (11.3)  
      
Duration on ART  < 1 0 0 (0) 0 (0) < 0.001 
(in years) 1–2 50 25 (50) 25 (50)  
 3–5 475 386 (81.3) 174 (18.7)  
 > 5 1,692 1,346 (73.6) 346 (20.4)  
      
Current WHO clinical 
stage (n = 1,522) 

1 
2 

1432 
46 

1,283 (89.6) 
  40 (87) 

149(10.4) 
6 (13) 

0.708 

3 34       31 (91.2) 3 (8.8)  
4 10      8 (80) 2 (20)  
     

Baseline CD4 count  
(in cells/ mm3) (n = 1,344) 

< 200 
200–350 

97 
216 

  84 (86.6) 
  184 (85.2) 

13 (13.4) 
32 (14.9) 

0.078 

> 350 1,031   929 (90.1)        102 (9.9)  
      
Latest CD4 count  
(in cells/ mm3) (n = 1,377) 

< 200 
200–350 

346 
361 

  311 (89.9) 
  329 (88.4) 

35 (10.1) 
32 (11.6) 

0.326 

> 350 670             581 (86.7)        89 (10)  
      
Current ARV regimen First-line 2,153 1,876 (87.1)  277 (12.9) 0.517 
 Second-

line 
64      54 (84.4)         10 (15.6)  

      
Change in ARV regimen Yes 2,065 1,836 (88.9) 229 (11.1) < 0.001 
 No 152     94 (61.8) 58 (38.2)  
      
History of active TB Yes 38 34 (89.5) 4 (11.5) 0.654 
 No 2,179 1,896 (87) 283 (13)  
      
Ever initiated on TB 
prophylaxis 

Yes 
No 

1,755 
462 

1,586 (90.4) 
344 (74.4) 

169 (9.6) 
118 (25.6) 

< 0.001 

 
Optimal adherence in the 
last 3 days 

 
Yes 
No 

 
2,064 
153 

 
1,842 (89.2) 

88 (57.5) 

 
222 (11.8) 
65 (42.5) 

 
< 0.001 
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   Retained in care  
  Total Yes 

n (%) 
No 

n (%) 
p-value 

Viral load suppression Yes (< 
1000) 

2,059 1,836 (89.2) 223 (11.8) < 0.001 

(copies/ml) No 
(≥1000) 

158 94 (59.5) 64 (40.5)  

      
 

 

 
Table 4.5: Determinants of retention in care of PLHIV on ART at Mahatma Gandhi clinic in 
Livingstone, 2020–2022 

 TOTAL Crude OR 95% CI Adjusted OR 95% CI 
Age      

< 20 125 Ref  Ref  
20–29 272 0.49  0.27–0.88 0.56  0.29–1.09 
30–39 716 0.86  0.49–1.52 0.83 0.45–1.56 
40–49 737 1.54  0.86–2.77 1.21 0.64–2.31 
> 50 367 1.20  0.65–2.23 0.89 0.45–1.76 

Duration on 
ART (in years) 

     

1–2  50 Ref  Ref  
3–5  475 4.34  2.38–7.91 1.87 0.91–3.83 
> 5  1692 8.78  4.94–15.62 2.35 1.09–5.05 

Change in ARV 
regimen 

     

Yes 2,065 Ref  Ref  
No 152 0.20  0.14–0.29 0.38 0.23–0.62 

Ever initiated on  
TB prophylaxis 

     

Yes 1,930 Ref  Ref  
No 287 0.31  0.24–0.40 0.37 0.28–0.50 

Optimal 
adherence in the 
last 3 days 

     

Yes 2,064 Ref  Ref  
No 153 0.16  0.12–0.23 0.25 0.17–0.37 

Viral suppression       
< 1000 2,059 Ref  Ref  
≥1000 158 0.18   0.13–0.25 0.33 0.22–0.48 
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CHAPTER 5: DISCUSSION 

 
5.1 INTRODUCTION  

The preceding chapter focused on the results of the study. This chapter provides an analysis of 

the research findings in connection with the study objectives and existing literature. The 

discussion is structured into the subsequent subsections: summary characteristics of the adult 

HIV population receiving treatment; treatment outcomes, specifically viral suppression and 

retention in care; depiction of adherence and identification of risk factors influencing ART 

adherence among patients utilising ART services at a primary health care facility in 

Livingstone amidst the COVID-19 pandemic. 

 

5.2 PROFILE OF THE ADULT HIV POPULATION ON TREATMENT 

The adult HIV population receiving treatment in this investigation was predominantly female 

(65.1%). This aligns with comparable research conducted in Zimbabwe (Takarinda et al., 

2015), South Africa (Human Sciences Research Council, 2017), and Ghana (Abubakari et al., 

2023), and is in line with the global trend where 80% of female adults aged 15 years and older 

had access to treatment compared to 70% of male adults aged 15 years and older (UNAIDS, 

2022). 

 

The majority of the study cohort exhibited a baseline CD4 count exceeding 350 cells/mm3. 

This observation can be attributed to the modification in Zambia’s national guidelines for ART 

initiation eligibility criteria (MOH, 2010), which raised the threshold for ART eligibility to a 

CD4 count of less than 500 cells/mm3. Moreover, most of the participants had been receiving 

ART for a period surpassing three years. This finding is consistent with a study carried out in 

Ghana, where over half of the adult population on ART had been undergoing treatment for 

more than three years (Abubakari et al., 2023). Additionally, similar investigations conducted 

in Kenya (Mugo et al., 2022) and Ethiopia (Tegegne, 2021) indicate that an extended duration 

of ART positively impacts the CD4 count (Aavani & Allen, 2019). 

 

5.2.1 Viral suppression 

The achievement of the UNAIDS 90-90-90 targets, which advocate for 90% of people living 

with HIV (PLHIV) to attain a viral suppression rate of 90% while on ART (UNAIDS, 2014), 

is a significant milestone. In this study, the researcher reports a viral suppression rate of 92.9% 
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among the adult population, surpassing the UNAIDS target. However, it falls short of the 

adjusted UNAIDS 95-95-95 targets (UNAIDS, 2015). Similar to the findings of this study, 

Rwanda, Botswana, Uganda, and Malawi have successfully achieved the UNAIDS 90-90-90 

targets, while Eswatini has achieved slightly over 86% viral suppression for all PLHIV 

(Frescura et al., 2022). In contrast, a study conducted in Cameroon by Fokam et al. (2019) 

reported a much lower viral suppression rate of only 79.4% among PLHIV on ART. The 

attainment of viral suppression is influenced by various factors, including individual, societal, 

and structural barriers that specific populations encounter in accessing health care services 

(Ayala et al., 2021). 

 

5.2.2 WHO clinical stage at initiation of HIV treatment 

The majority of the adult HIV population currently receiving ART in this study were 

asymptomatic and categorised as WHO clinical stage 1. This observation can be attributed to 

the adoption of the universal test-and-treat strategy and the consequent slow progression of 

immunosuppression as outlined in the national guidelines (MOH, 2020). Most countries in sub-

Saharan Africa, including Southern Africa, have embraced the universal test-and-treat strategy 

(WHO, 2017). Consistent with the findings of this study, a study conducted at Komfo Anokye 

Teaching Hospital (KATH) in Ghana revealed that the majority of patients receiving ART were 

classified as WHO clinical stage I (Opoku et al., 2022). 

 

5.2.3 Prevalence of HIV-TB co-infection 

It is well-established that HIV-TB co-infection significantly impacts the prognosis of both 

diseases. HIV infection is a strong predictor of TB infection and disease (Dye et al., 2006; 

Karim et al., 2010). In this study, a substantial proportion of the adult HIV population receiving 

ART had no history of active TB. This finding can be attributed to the evidence demonstrating 

that the combined use of Isoniazid Preventive Treatment (IPT) and ART can lead to up to a 

90% reduction in the overall incidence and mortality of TB, with ART alone reducing the 

incidence of TB by up to 65% (Badje et al., 2017; Person & Sterling, 2012). The majority 

(79%) of the adult HIV population in this study had a history of being initiated on TB 

prophylaxis, which could have acted as a preventive measure against acquiring active TB. 

However, these findings differ from a systematic review reported in the 2018 Global TB report, 

which highlighted the burden of TB in sub-Saharan Africa (SSA) due to the high prevalence 

of TB-HIV co-infection, with over 51% of TB cases being co-infected with HIV (WHO, 

2018b).  
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5.2.4 HIV regimen characteristics 

The majority of individuals in this study (> 90%) were prescribed the first-line regimen, with 

the remaining participants on the second-line regimen. According to national guidelines (MOH, 

2022), the preferred first-line regimen for adults consists of Tenofovir (TDF), Lamivudine or 

Emtricitabine (3TC/FTC), and DTG. The preferred second-line regimen includes the Protease 

Inhibitor Lopinavir/Ritonavir (LPV/r) or alternatively Darunavir/Ritonavir (DRV/r). The shift 

from Efavirenz (EFV) to DTG in the national guidelines is based on factors such as reduced 

side effects, increased efficacy, and the ability to achieve viral suppression in a shorter time 

period (Affenito et al., 2012; DI Carlo et al., 2021; MOH, 2022). Reports indicate that after 

three months of treatment, 81% of patients on a DTG-based regimen achieved viral loads below 

50 copies/ml, compared to 61% of patients on an EFV-based regimen (WHO, 2018a). With the 

majority of participants in this study receiving the first-line regimen, the high viral suppression 

rate above 90% among the adult HIV population supports the efficacy of DTG. Similar findings 

were reported in a study on factors related to HIV viral load suppression on antiretroviral 

therapy in Vietnam, where less than 4% of participants were on the second-line regimen, while 

the majority were on the first-line regimen (Rangarajan et al., 2016). The second-line regimen 

is primarily prescribed to individuals who show no signs of viral suppression after a second 

blood sample is collected and analysed following EAC (MOH, 2022). 
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5.2.5 Self-reported adherence to ART 

The study revealed that the majority of patients (93.1%) on ART reported optimal adherence 

to their medication. This high adherence rate may be influenced by the policy guidance 

provided by the MOH, which allows for the dispensing of 3–6 months’ worth of antiretrovirals 

(ARVs) to stable, virally suppressed patients (Pry et al., 2022). It is important to note that the 

93.1% adherence rate in this study may be lower than reported, as the electronic health record 

(EHR) system, based on dispensation, may inaccurately suggest adherence even if patients are 

not consistently taking their medication. Additionally, the reduction in ARV pill burden, with 

most PLHIV on ART taking only one tablet daily (MOH, 2022), may have positively 

influenced adherence. Similarly, studies conducted in Botswana, Senegal, and Nigeria reported 

high levels of adherence at 92.5%, 91%, and ≥95%, respectively (Bastard et al., 2011; 

Bussmann et al., 2010; Meloni et al., 2016).  

 

5.2.6 Retention in care to ART 

This study revealed that nearly 90% of patients accessing services at the primary health care 

facility remained engaged in care as of August 2021. In response to the COVID-19 pandemic, 

various differentiated service delivery (DSD) models were implemented to ensure the 

continuous engagement of people living with HIV (PLHIV) who were receiving ART. Notably, 

the country adopted DSD models such as community-based ARV dispensation, fast-track 

approaches, and multi-month scripting and dispensation (providing a 3–6 months’ supply of 

drugs) (Jo et al., 2021). These models likely contributed to the high retention rates observed 

during the COVID-19 pandemic in this study. Similar findings regarding retention rates were 

reported in a study conducted in South Africa, where PLHIV enrolled in DSD models 

demonstrated retention rates of 96%, 93%, and 90% at 12, 24, and 36 months, respectively 

(Shigayeva et al., 2022). 
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5.3 DETERMINANTS OF VIRAL SUPPRESSION 

This study identified several factors that showed statistical significance in the bivariate 

analysis. However, the multivariate analysis revealed that only baseline CD4 count at initiation, 

current ARV regimen, change in ARV regimen, optimal adherence in the last three days, and 

retention in care had a significant impact on viral suppression. 

 

Regarding gender, females exhibited a higher likelihood of viral suppression compared to 

males in this study. A systematic review and meta-analysis examining socio-demographic 

heterogeneity across the HIV treatment cascade and progress towards 90-90-90 in SSA found 

that, unlike in Botswana, males in Zambia were less likely than females to utilise ART, which 

is crucial for achieving viral suppression. This difference in ART usage by gender could 

explain the higher likelihood of viral suppression observed among females in this study. 

However, studies conducted in South Africa and Eastern Uganda did not find a significant 

association between gender and viral suppression (Boyer et al., 2016; Gaolathe et al., 2017; 

Grobler, 2017; Holmes et al., 2018; Wakooko et al., 2020). In contrast to the findings of this 

study, research by Azia et al. (2016) in South Africa and Desta et al. (2020) in Ethiopia reported 

that males were more likely to achieve viral load suppression than females. 

 

The duration of ART was found to be significantly associated with viral suppression in this 

study. PLHIV who had been on ART for three or more years had 3.63 and 10.12 times increased 

odds of viral suppression compared to those on ART for 1–2 years. Similar findings were 

reported in South Africa (Berihun et al., 2023; Haghighat et al., 2021), Kenya (Cherutich et 

al., 2016), and Ghana (Lokpo et al., 2020), where a longer duration on ART was associated 

with a higher likelihood of viral suppression. 

 

The findings of this study indicated that a higher baseline CD4 count was associated with an 

increased likelihood of achieving viral suppression among the adult HIV population. This 

aligns with the results reported by Bennett et al. (2002), Bonnet et al. (2005), and Grabar et al. 

(2005), who found that individuals initiating ART with moderate immune suppression (CD4 = 

200–350 cells/mm3) or mild immune suppression (CD4 > 350 cells/mm3) had better virological 

outcomes compared to those with a CD4 count < 200 cells/mm3. Similar associations between 

higher CD4 count at ART initiation and improved viral suppression have also been observed 

in studies conducted in Tanzania (Muri et al., 2017) and Nigeria (Abdullahi et al., 2021). In 

previous years, patients’ attitudes towards ART were influenced by clinical messaging that 
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emphasised the lack of necessity for ART among individuals with high CD4 counts. However, 

with the introduction of ART initiation regardless of CD4 count, patients’ attitudes towards 

ART have become more positive, which could potentially contribute to this finding (Jain et al., 

2014). 

 

The study identified a significant association between the current ARV regimen and the change 

in ARV regimen with viral suppression. The introduction of DTG in the first-line ARV 

regimen, as per the national guidelines, resulted in decreased odds of viral suppression among 

the adult HIV population on the second-line regimen compared to those on the first-line 

regimen. This finding is consistent with an epidemiological study conducted in Ghana, which 

reported higher viral suppression rates among patients on the first-line ART compared to those 

on other lines of treatment (Barry et al., 2013). 

 

Likewise, participants who did not experience a change in their ARV regimen had decreased 

odds of viral suppression compared to those who underwent a change in their ARV regimen 

(AOR = 0.30; 95% CI = 0.11–0.78). These results suggest that switching to a more effective 

ART regimen, such as DTG-based regimens, may have enhanced viral suppression. Similar 

findings have been reported in Ethiopia (Mehari et al., 2021), Lesotho (Brown et al., 2022), 

Uganda (Nabitaka et al., 2020), as well as in Nigeria, Kenya, Uganda, and Tanzania (Esber et 

al., 2022).  

 

This study identified an association between TB prophylaxis and viral suppression, with 

individuals who had never initiated TB prophylaxis having reduced odds of achieving viral 

suppression compared to those who had ever initiated TB prophylaxis. The adult HIV 

population who had received TB prophylaxis demonstrated higher rates of viral suppression 

due to the preventive therapy reducing their risk of acquiring active TB, which in turn positively 

impacted their ability to achieve viral suppression (Getaneh et al., 2022; Zanoni et al., 2011). 

In HIV-infected individuals, the development of active TB has been linked to increased viral 

load (Goletti et al., 1996). Similar findings to this study have been reported in Uganda (Toossi 

et al., 2001). 

 

This study also found an association between optimal adherence to antiretroviral medication 

(ART) and viral suppression. Maintaining adequate adherence to ART is crucial for PLHIV to 

achieve and sustain virological suppression (Byrd et al., 2019; Umeokonkwo et al., 2019). 
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Participants who were not optimally adherent to ART were less likely to achieve viral 

suppression compared to those who demonstrated optimal adherence. Similar findings have 

been reported in Rwanda, where a nationally representative study examined high levels of 

adherence and viral suppression among HIV-infected adults on ART for 6, 12, and 18 months 

(Elul et al., 2013). 

 

Retention in care was found to be associated with viral suppression in this study, aligning with 

research findings from Mugavero et al. (2012), Giordano et al. (2007), and Tripathi et al. 

(2011). Similar retention rates have been reported in Zimbabwe (Mutasa-Apollo et al., 2014) 

and Nigeria (Onoka et al., 2013) compared to the findings of this study. Retention in care is 

considered a marker of high-quality health care and is crucial for patients to experience viral 

suppression and other positive outcomes associated with HIV treatment (Umeokonkwo et al., 

2019).  

 

5.4 DETERMINANTS OF RETENTION IN CARE 

Duration on ART, change in ARV regimen, ever initiated on TB prophylaxis, optimal 

adherence in the last 3 days, and viral suppression were found to be statistically significant in 

the multivariate analysis of this study. 

 

Regarding duration on ART, the findings revealed an association with retention in care, as 

individuals who had been on ART for more than 5 years had higher odds of being retained in 

care compared to those on ART for 1–2 years. This aligns with a systematic review on patient 

retention in antiretroviral therapy programmes in sub-Saharan Africa, which reported a greater 

likelihood of retention with longer duration on ART (Fox & Rosen, 2010). However, these 

findings differ from a study conducted in the DRC that found a negative association between 

length of time on ART and retention. Patients on ART for 7 months had over 7 times the odds 

of retention compared to those on ART for 53 months or longer (Shah et al., 2022). 

 

The study also identified an association between a change to a more efficacious ARV regimen 

and retention in care. However, this finding contradicts the study by Gumede et al. (2022), 

where the transition or change to TDF and DTG regimen showed no association with retention 

in care. The difference in findings can be attributed to the focus of this study, which aimed to 

introduce a more efficacious drug rather than solely reduce pill burden. 
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In terms of TB prophylaxis, the study found an association with retention in care, with 90.4% 

of the adult HIV population who had ever received TB prophylaxis being retained in care. TB 

prophylaxis is known to reduce morbidity and mortality among PLHIV, preventing the 

development of active TB and subsequent disengagement from care (Melgar et al., 2020). This 

finding aligns with similar reports in Cameroon (Tsague et al., 2008) and North East Malaysia 

(Jalal et al., 2017), where TB has been identified as a risk factor for poor outcomes and 

disengagement from HIV care in HIV clinics in sub-Saharan Africa and other less developed 

settings. 

 

Optimal adherence was also associated with retention in care, as those who were not adherent 

had lower odds of being retained in care compared to those who demonstrated optimal 

adherence. Suboptimal retention in HIV care is known to be associated with poor ART 

adherence and suboptimal virologic suppression, leading to worsened health outcomes 

(Frieden et al., 2019; Kakkar et al., 2016).  

 

5.5 SUMMARY  

This study utilised viral suppression and retention in care as measures of adherence to ART in 

the adult HIV population at the primary health care facility. These measures are considered 

more objective and reliable compared to patient self-reports, questionnaires, surveys, and other 

methods (Tanyi et al., 2021). Given the strong correlation between retention in care and 

medication adherence, factors influencing retention in care are likely to impact medication 

adherence and, consequently, viral load suppression. Nationally, viral suppression serves as a 

proxy indicator for assessing adherence among people living with HIV (PLHIV), although non-

suppression does not necessarily imply non-adherence to medication (Wiener et al., 2004). 

 

Previously, there was a focus on intensified routine adherence during every clinic visit at the 

national level. However, the current approach involves implementing EAC or interventions 

only when PLHIV are found to have unsuppressed viral load results. In line with the Zambia 

Consolidated ART national guidelines (MOH, 2020), the process of engaging PLHIV with 

unsuppressed viral load results to achieve viral suppression is referred to as EAC. Unscheduled 

adherence sessions are conducted, and the quantity of medication dispensed to individuals with 

unsuppressed viral load is reduced to facilitate the adherence sessions. After three months, a 

fresh blood sample is collected for viral load determination.  
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS 

 
6.1 INTRODUCTION 

The penultimate chapter was a discussion on the results of the study. This final chapter 

considers the conclusion, limitations, and recommendations of the study. 

 
6.2 CONCLUSIONS 

This study aimed to identify risk factors associated with viral suppression and retention in care 

among adults with HIV receiving ART. Gender, duration on ART exceeding three years, CD4 

count at baseline ranging from 200 to 350 cells/mm3, CD4 count greater than 350 cells/mm3 at 

the latest assessment, current ARV regimen, switch to a more effective ARV regimen, initiation 

of tuberculosis (TB) prophylaxis, optimal adherence to ART in the last three days, and overall 

retention in care showed significant associations with viral suppression. Regarding retention in 

care, significant associations were observed with duration on ART exceeding three years, 

switch to a more effective ARV regimen, initiation of TB prophylaxis, optimal adherence to 

ART in the last three days, and viral suppression. These associations identified in the study 

could be incorporated into the design of adult ART programmes and tailored interventions. To 

further explore barriers to retention in care and viral load suppression, and to inform the 

development of targeted interventions and programmes, additional research using qualitative 

study designs would be necessary to expand our understanding of these issues. 

 

In Zambia, pill counts and self-reports are no longer considered reliable methods for assessing 

adherence to ART. As an alternative, the next scheduled ARV drug refill appointment date is 

being used as a proxy method for adherence measurement. However, this approach is also 

prone to inaccuracy since patients may obtain their ARV drug refills from a different facility 

without informing their original facility of access. In response to this challenge, viral load 

monitoring has become a routine practice for measuring adherence. Regular viral load 

monitoring is considered essential and cost-effective, as it offers good specificity and 

sensitivity in identifying poor adherence to ART and detecting treatment failure among people 

living with HIV (PLHIV) (Barnabas et al., 2017; Glass et al., 2020). PLHIV with unsuppressed 

viral load results are offered EAC for an initial three-month period to determine whether the 

unsuppressed results are due to suboptimal adherence (Bvochora et al., 2019; Kaira et al., 2021; 
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MOH, 2020). Consequently, apart from viral load and retention in care, our study was unable 

to measure adherence or provide a comprehensive report on indicators of poor adherence. 

 

6.3 LIMITATIONS OF THE STUDY 

The primary limitation of this study pertains to the absence of records in the data extracted 

from the EMR system. Missing values for each variable were excluded, and the analysis was 

conducted based on complete records only. This omission may have influenced the analysis of 

variables associated with viral suppression and retention in care. As the health care institution 

solely relies on electronic records for the provision of ART services, data extraction from the 

EMR was necessary for the specified study period. Consequently, the researcher was unable to 

verify missing variables subsequent to their extraction from the EMR. Moreover, the utilisation 

of the extracted data constrained the extent to which additional variables, such as social, 

cultural, religious, and economic factors, which were not captured in the EHR, could exert an 

influence on viral suppression and retention in care.  

 

6.4 RECOMMENDATIONS 

The recommendations that follow are intended to inform programmatic approaches to improve 

viral suppression and retention in care. 

 

6.3.1 Interventions to address identified risk factors 

This sub-section deals with recommendations regarding socio-demographic factors, clinical 

factors, treatment factors, and behavioural risk factors.  

 

6.3.1.1 Socio-demographic factors 

Considering the notable association between viral suppression and gender, programme design 

should incorporate interventions tailored to engage both males and females in treatment 

programmes. These initiatives may involve targeted campaigns, community-based events, and 

gender-specific peer support groups. 

 

6.3.1.2 Clinical factors 

As evidenced by the study, the duration of ART exhibited a significant association with viral 

suppression and retention in care. Programme design should integrate strategies to ensure that 

people living with HIV (PLHIV) who initiate ART remain on treatment for their lifetime. This 

can be achieved through a patient-centred approach that prioritises the needs and concerns of 
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PLHIV. Active involvement of patients in the development of their care plan and addressing 

any barriers to adherence will be essential. 

 

The study also revealed that viral suppression was associated with baseline CD4 counts 

between 200 and 350 cells/mm3, as well as counts exceeding 350 cells/mm3, with the latest 

CD4 count exceeding 350 cells/mm3. However, with the shift towards treating all PLHIV 

regardless of CD4 count, the programme must ensure prompt initiation of ART for all PLHIV 

before they reach a state of immunocompromise (Nicol et al., 2022). 

 

6.3.1.3 Treatment factors 

According to the study, viral suppression exhibited a significant association with the current 

antiretroviral (ARV) regimen, while both viral suppression and retention in care were 

significantly associated with switching to a more efficacious ARV regimen. Programme design 

should ensure that all PLHIV are initiated on the most appropriate combination of ARV 

regimens, considering their specific contraindications. Additionally, priority should be given 

to switching those who are not on the most effective regimen that maximises viral suppression 

(Esber et al., 2022). 

 

Furthermore, the study demonstrated a significant association between viral suppression, 

retention in care, and the use of tuberculosis (TB) prophylaxis among PLHIV. Therefore, TB 

prophylaxis should be prioritised for all PLHIV without active TB symptoms (Getaneh et al., 

2022; Zanoni et al., 2011). 

 

6.3.1.4 Behavioural risk factors 

Retention in care and viral suppression exhibited significant associations with adherence to 

ART in the past three days. Programme design should incorporate strategies to enhance 

adherence. These may include intensive patient education on the importance of ART and the 

adverse consequences of non-adherence, effective communication between health care 

providers and PLHIV, involvement of families and caregivers, adherence reminders such as 

text messages and phone calls, and adherence support programmes. 

 

6.3.2 Exploring barriers to viral suppression and retention in care 

The retrospective design of this study limited the exploration of barriers to viral suppression 

and retention in care. To delve into local barriers and gain insight into participants’ emotions, 
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opinions, and experiences, qualitative or mixed methods studies that provide a comprehensive 

understanding and interpret the significance of their actions (Rahman, 2016) could be 

employed. The findings from such studies can then be integrated into the development of 

targeted programmes and interventions. 

 

6.3.3 COVID pandemic and preparedness 

Localized interventions are imperative to mitigate the socioeconomic, psychosocial, and 

health-related repercussions of the COVID-19 pandemic, thereby contributing to improved 

retention in care and viral suppression. It is crucial to prioritize the provision of psychosocial 

and mental health support to address the stigmatization and social isolation experienced by 

clients during pandemics (Mukamba et al., 2022). Additionally, ensuring an adequate supply 

of antiretroviral drugs is essential to facilitate the implementation of multi-month scripting and 

dispensation strategies (Mukamba et al., 2022). 
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